The incidence of overt diabetes was completely prevented by a single intradermal inoculation of Mycobac terium leprae (M. leprae) into Non-obese diabetic (NOD) mice as young as 6-7 weeks. Partial prevention was also observed in cases when 65kD heat-shock protein (hsp65) with Freund's incomplete adjuvant (FIA) was injected, and no prevention was observed by 38kD with FIA immunization . Histological examination of pancreata demonstrated that control and M. leprae-immunized mice at 24 weeks of age developed the insulitis eventhough the number of lymphocytes infiltrated in the treated ones were less than the controls . However, later, at 47 weeks of age, even the immunized mice become to develop very severe insulitis . Thus, M. leprae immunization did not prevent the incidences of insulitis. The spontaneous development of serum antibody against hsp65 and 38kD protein preceded the onset of diabetes in NOD mice .
The incidence of overt diabetes was completely prevented by a single intradermal inoculation of Mycobac terium leprae (M. leprae) into Non-obese diabetic (NOD) mice as young as 6-7 weeks. Partial prevention was also observed in cases when 65kD heat-shock protein (hsp65) with Freund's incomplete adjuvant (FIA) was injected, and no prevention was observed by 38kD with FIA immunization . Histological examination of pancreata demonstrated that control and M. leprae-immunized mice at 24 weeks of age developed the insulitis eventhough the number of lymphocytes infiltrated in the treated ones were less than the controls . However, later, at 47 weeks of age, even the immunized mice become to develop very severe insulitis . Thus, M. leprae immunization did not prevent the incidences of insulitis. The spontaneous development of serum antibody against hsp65 and 38kD protein preceded the onset of diabetes in NOD mice .
Lymphocytes response, IFN y and IL 10 production of splenocytes cultures stimulated with hsp65 were examined to clue the reasons for the prevention of IDDM incidence by M. leprae immunization . The sponta neous development of anti-hsp65 T lymphocytes preceded the outbreak of overt IDDM in control NOD mice , but also appeared in M. leprae immunized cases in which the IDDM incidence was prevented , and both control and M. leprae immunized groups produced IFN y and IL-10 by stimulation with hsp65 .
Mycobacterium leprae (M. leprae) is causative organism responsible for leprosy, which is a chronic inflammatory diseases involving the mononuclear cells and pathogens. One of the most serious prob lems in leprosy is caused by such as reversal one (Type I) and erythema nodosum leprosum (ENL, Type 2), but the mechanisms are not well known.
Autoimmunity against host cells is also suspected to play a role in the reactions. Therefore, we try to know here the effect of M. leprae on autoimmunity using Non-obese diabetic (NOD) mice taking the bacilli as the factor to cause or suppress the autoimmunity.
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Leprosy Research Center National Institute Infectious Diseases 4-2-1 Aobacho, Higashimurayama-shi, Tokyo 189 0002. Japan Tel : 042-391-8211 Fax : 042-394-9092 E-mail : h-nomagc@nih.go.jp NOD mice spontaneously develop an autoim mune disease, a diabetic syndrome which, in many respects, resembles to human Type 1 insulin-depen dent diabetes mellitus (IDDM)". The insulitis, which begins in these female mice at 4-6 weeks of age, progresses to overt IDDM at around 27 30 weeks of age due to the cytolysis of Q -cells by mainly au toimmune T-lymphocytes2'. The role of the respon sible for the autoimmune and peritoneal macroph ages has been examined in the disease process2-4'. In this study, we tried to know whether the immuni zation of M. leprae can promote or not the outbreak of overt IDDM in NOD mice.
As shown in Table 1 , the incidence of overt dia betes up to 47 weeks of age was completely prevented, not promoted, by a single intradermal inoculation of M. leprae (5 x 10' organisms/50,u 1 PBS) into foot pad of NOD female mice (CLEA, Shizuoka Japan) as young as 6 7 weeks, and the mice could survive longer without any additional therapy. As control for M. leprae, 65kD heat-shock protein (hsp65) of M. leprae and 38kD of H37Rv proteins were used. The hsp65 of mycobacteria, which is evolutionarily highly conserved protein, is highly immunogenic antigen and is produced under a variety of stressed conditions to preserve cellular functions and has been found to be involved in the pathogenesis of NOD/Lt mouse IDDMS-11. The mycobacterial 38kD is also one of the highly immunogenic protein components of mycobacteria8'. The partial prevention was also observed when hsp65 (10 p g/PBS 25,u 1 with Freun(Ts incomplete adjuvant 25,u 1; hsp65/FIA) was injected, and no prevention of IDDM development was observed by 38kD protein injection (50,u g/PBS 25,u 1 with Freund's incomplete adjuvant 25,u 1 ; 38kD/FIA)( Table 1) .
The M leprae (Thai53 strain), derived from foot pad of BALB/cA-nu/nu mice, was kindly gift from Dr. M. Matsuoka in Leprosy Research Center, NIID.
The hsp65 was purified as described previously". Pancreata were fixed with 10% phosphate-buff ered formalin followed by the procedure to make se rial paraffin sections, stained with hematoxylin-eosin (H & E) as described previously"', and the lympho cyte infiltration into islets was examined. Both con trol and M. leprae-immunized groups at 24 weeks of NOD/Shi Jic female mice (6-7 weeks of age)were immu nized with/without M. leprae, 38kD/FIA or hsp65/FIA in the footpad. Up to 47 weeks of age, the incidences of overt IDDM (IDDM/total) were listed. 8 Significantly differd from control mice (p < 0 .05).
age showed the insulitis, but the number of lympho cytes infiltrated in the M. leprae immunized ones were lesser than those in controls (data was not shown), which support the prevention of overt dia betes in these mice. However, at 40 weeks of age, both control (not-yet IDDM) and M. leprae-immu nized cases have developed severe insulitis. Thus, M. leprae-immunization has not prevented the inci dences, in spite of preventing the incidence of IDDM.
Spontaneous high serum antibody level against the hsp65 has been observed in human autoimmune diseases" -"' and IDDM of NOD mice", and the auto-antibody to the 38kD protein of /3 -cell has pre ceded the clinical onset of diabetes in BB rats"'. Here we investigated the serum antibodies to hsp65 in pre inoculated NOD mice with M. leprae as shown in Fig. 1 using ELISA test with the method as described previously"). The anti-hsp65 appeared at 24 weeks of age of the mice (before the outbreak of overt IDDM) in non-immunized mice, and decreased slightly at 30 weeks as IDDM appeared. On the other hand. M. leprae immunized group, which were pre vented from the development of overt IDDM, did not show such reactivity (Fig. l ) . In addition to anti hsp65, anti-38kD antibodies were detected in almost parallel to that of anti-hsp65 (Fig. 1) . Thus, the spon taneous development of antibody to hsp65 and 38kD protein preceded the onset of diabetes in NOD mice.
These results suggest the presence of some com mon B-cell epitopes between hsp65 and 38kD pro teins. We tried to know the common epitopes by western blot assay, but no cross reactivity was found between these proteins. The anti-38kD polyclonal antibody reacted with the 38kD protein, but not with hsp65, and the polyclonal and monoclonal antibod ies to hsp65 (MAb-3A, MAb-A5B) "I reacted with hsp65, but not with the 38kD protein (data are not shown). We have still a lot to do our efforts to pur sue the relationship of 38kD protein to autoimmune The lymphocytes proliferation responses to hsp65 (5,u g/ml), in both control and M. leprae immunized cases, became to be higher with age (Table 2 ), but the responses to M. leprae lysate (5,u g/ml) or the 38kD protein (5,u g/ml) were low or non. Thus, the spontaneous development of anti-hsp65 T lympho cytes preceded the outbreak of overt IDDM in con trol NOD mice, but also appeared in M. leprae im munized cases in which the IDDM incidence was prevented.
The results for IFN y are also shown in Table 2 .
Splenocytes from both control and immunized groups produced IFN y with stimulation of hsp65 or M. leprae lysate. The splenocytes from immunized NOD mice produced high titer of IFN y by stimulation with M. leprae lysate. This work was supported in part by the grant from the Sasakawa Memorial Health Foundation. Table 3 . IL-10 production in splenocytes cultures of NOD and BALB/cA mice by stimulation with hsp65 et al (u/ml).
NOD and BALB/cA mice were 14 weeks of age. Data are mean (two to three mice) ± SD. ND = not done a = M. learae lysate b = immunized with M. leprae.
